This paper describes and quantifies seafood consumption rates, and acquisition and preparation habits of 202 first-and second-generation Asian American and Pacific Islanders (AAPI) from 10 ethnic groups (Cambodian, Chinese, Filipino, Hmong, Japanese, Korean, Laotian, Mien, Samoan, and Vietnamese) in King County, Washington in 1997. Participants were all seafood consumers. Average and median seafood consumption rates were 117.2 and 89 g/day, respectively, based on the average body weight (62 kg) of participants. Shellfish comprised 45.9% and ''all finfish'' 43.3% of all seafood consumed. Consumption rates varied significantly between ethnic groups with Vietnamese (2.63 g/kg/day) and Japanese (2.18 g/kg/day) having the highest average consumption rates, and Mien (0.58 g/kg/day) and Hmong (0.59 g/kg/day) the lowest. The most frequently consumed finfish and invertebrates were salmon (93% of respondents), tuna (86%), shrimp (98%), crab (96%), and squid (82%). Fish fillets were eaten with the skin 55%, and the head, bones, eggs, and/or other organs 20% of the time. Crabmeat including the hepatopancreas (accumulates lipophilic chemicals such as organochlorine compounds) was consumed 43% of the time. This paper was a product of a Community-University Partnership. Community guidance in study design and data collection was essential for successful participation by the AAPI Community. Data reported here not only will provide risk assessors with AAPI-specific seafood consumption rates but with insights into cultural consumption/acquisition habits that may alter risk assessment assumptions for the AAPI Community.
Introduction
Asian American and Pacific Islander (AAPI) immigrants and refugees consider self-harvesting seafood and seafood consumption as healthy activities that reflect a homelike lifestyle and may also fish for economic necessity. For these reasons, AAPI immigrants have been thought to consume greater quantities of seafood, different species, and different parts of seafood than the general population in the United States. Such cultural behaviors may increase their risk of toxic chemical exposure, especially among subsistence fishermen who obtain seafood in polluted urban sites.
Seafood consumption risk assessments within AAPI ethnic groups require specialized survey tools because of cultural and language differences, as well as varying consumption and acquisition habits (Cassidy, 1994) . Very few studies have reported AAPI seafood consumption rates (range: 18-71 g/ day Javitz, 1980; Puffer et al., 1982; Iso et al., 1989; Allen et al., 1996; Wong, 1997; Chiang, 1998) , and methodological differences make rate comparisons difficult.
According to standard practice, seafood consumption rates are commonly stated in grams per day (g/day), assuming an adult body weight of 70 kg. In 1980, a national average consumption rate of 6.5 g/day of fish and shellfish from estuarine and freshwaters was recommended under section 304(a) of the Clean Water Act (1980) . This rate was based on the mean per capita (both consumer and nonconsumers) consumption rate of freshwater and estuarine finfish and shellfish from 3-day diary results that were reported in the 1973-1974 National Purchase Diary Survey (Javitz, 1980) . In 2000, the ambient water quality criteria (AWQC) human health methodology was revised to include a tiered approach for choosing an appropriate consumption rate (Federal Register, 2000) . EPA prefers the results from local or regional seafood intake surveys, while the last preference is use of defaults based on the [1994] [1995] [1996] Continuing Survey of Food Intake by Individuals (United States Department of Agriculture, 1990; USEPA, 2000) : 17.5 g/day for the general adult population and recreational fishers, and 142.4 g/day for subsistence fishers.
The US EPA National Superfund Program guidance is to assume an ingestion rate of 54 g/day for high consumers of locally caught fish (USEPA, 1991) . The US EPA Exposure Factors Handbook recommends a mean and 95th percentile seafood consumption rate for the general US population of 20.1 and 63 g/day, respectively; and 70 and 170 g/day, respectively for Native American subsistence populations (USEPA, 1997) . No recommendation is provided for AAPIs. The purpose of this article is to enrich the knowledge of the seafood consumption rate and patterns of the AAPI.
Background
Because of an increasing awareness in the risk of consuming contaminated seafood, the AAPI community in King County, Washington (KC) initiated a study to characterize its seafood consumption patterns. This evaluation was unique because of its community-based approach, the large number of ethnic groups participating, and the partnership between the community and the University of Washington (UW) researchers.
The documentation of AAPI seafood consumption pattern and consumption rates and seafood sources was accomplished in two phases. The first phase, reported in technical reports to US EPA (CRITFC, 1994; Toy et al., 1996; USEPA, 1996) , identified appropriate ethnic groups, designed a culturally appropriate survey questionnaire, and translated and pilot tested the questionnaire for each AAPI ethnic group. The second phase (USEPA, 1999a), resulted from a partnership between the Refugee Federation Service Center (RFSC) and the UW-Environmental Health Department, is the focus of this article. The RFSC, established in 1982 by refugees, is the largest social aid organization for recent immigrants and refugees in KC.
Methodology
Overview Seafood consumption patterns of 10 AAPI ethnic groups (Cambodian, Chinese, Filipino, Hmong, Japanese, Korean, Laotian, Mien, Samoan, and Vietnamese) were characterized. Data were collected using a survey questionnaire administered by trained bilingual interviewers. The questionnaire solicited information about the types and sources of seafood, preparation methods, frequency of consumption and portion size consumed, as well as demographic information. The UW-Human Subjects Committee (USE-PA, 1999b) approved the design, survey instruments and implementation plan. To ensure the participation of different ethnic groups, a Community Steering Committee (CSC), having at least one member from each ethnic group, was formed to guide the study.
Survey Instruments
The CSC deemed the use of creel, mail, or telephone surveys as culturally inappropriate. Therefore a face-to-face interview with a bilingual interviewer was adopted. To maximize the recall reliability in the survey, two types of visual aids were used. In total, 19 models (finfish, shellfish, invertebrates, and seaweed) were used to depict seafood species (USEPA, 1996) . Model selection and size was guided by the CSC's consensus that a fish must fit on a serving plate and be similar in body shape, but did not have to be exact replicas to evoke recognition. The use of a species manual was especially important because the names of some species (e.g., cockles, butter clams) could not be precisely translated and a visual image eliminated confusion. The weights and percentage of edible meat used in the consumption rate calculations have been previously detailed (USEPA, 1999a).
Sampling Strategy
Respondent selection criteria Study participants had to be:
(1) Cambodian, Chinese, Filipino, Hmong, Japanese, Korean, Laotian, Mien, Samoan, or Vietnamese; (2) at least 18 years old; (3) residents of KC; (4) seafood consumers; and (5) first generation (born outside US) or second generation Americans (at least one parent was born outside US).
Ethnic representation The original sampling strategy was that the 10 AAPI ethnic groups would be represented in the sample proportionate to ethnicity, age and gender composition as reported in the 1990 US Census data for KC (US Census' Bureau, 1990) . The CSC, however, felt that such an allocation would polarize the community because: (1) certain groups appeared to be ''preferred''; and (2) too few individuals would be interviewed from certain AAPI groups (Cambodian, Hmong, Vietnamese, Laotian, Mien, and Samoan) felt to be at higher risk for subsisting on selfcaught seafood. Therefore, the CSC specified the number of respondents for each ethnic group based on knowledge about the community. In the data analysis, weighting was applied to calculate AAPI community rates (Table 1) .
Subject Recruitment
No known master list existed for all first and second generation AAPIs residing in KC. Therefore, two sampling methods (''roster'' and ''volunteer'') were used, each to recruit half of the 200 participants needed. For the roster method, the Study Coordinator (SC) contacted all known AAPI religious and community organizations to identify those organizations with at least 60 members and explore their willingness to share the rosters. Approximately 50% of these religious and community organizations agreed to have potential participants randomly selected from their roster lists based upon ethnicity, age and gender. The volunteer method recruited participants through press releases, local newspapers, newsletters, and posters. As the study progressed, some minor adjustment was necessary to the preset age and gender sampling allocations within the Filipino, Japanese, and Cambodian communities because of insufficient names on either volunteer or roster lists (USEPA, 1999a).
Questionnaire Administration
Interviews were conducted during the spring and summer of 1997 at convenient locations and in the language preferred by the study respondents. Interview duration averaged 59 min (ranging 25-120 min). A $25 check or grocery store gift certificate was offered as an incentive for study participation.
Data Analyses
Consumption rates were calculated based on frequency and portion size as reported in the survey for each seafood species. Nonconsumers of a specific fish species were assigned a consumption rate of zero and were included in the data analysis and reporting. Species were grouped into several seafood groups. This report concentrates on the seafood groups, instead of individual species. SPSS s (SPSS, 1994) was the computing package used for the data analysis.
Statistical Methods
Consumption rate Seafood species were categorized into seven groups: anadromous, pelagic, freshwater, bottom, shellfish, seaweed/kelp, and miscellaneous seafood (See Tables 2 and 3 for definition of each group). Anadromous, pelagic, freshwater and bottom fish were further combined into the ''finfish'' category. ''Finfish'', shellfish, and miscellaneous seafood were used to compute the ''all fish'' category. ''All fish'' and ''seaweed/kelp'' were aggregated into ''all seafood.'' For each participant, the total amount consumed per year was computed for each species. The daily consumption amount for each person was then calculated by dividing the annual amount by 365 days. The daily amount was further adjusted for the body weight of the respondent (based upon self-reported body weight), yielding a common daily consumption rate across all respondents (g per kg body weight per day, or g/kg/day). The consumption rate for a seafood group is the sum of the rates of all individual species within that group.
The consumption rate of g/kg/day provides a common metric for comparison across different ethnic groups and across other demographic characteristics. In this study, all results will be reported using this common unit of g/kg/day, unless otherwise stated.
Treatment of outliers A number of respondents reported unusually large consumption rates in this study. These ''outlier'' values represent large, but uncertain, consumption rates. In this study, all observed values greater than 3 standard deviations (SD) above the mean was substituted by a smaller value (mean plus 3SD) within each seafood group. After the treatment of outliers for each of the individual seafood categories, the ''all seafood'' consumption rate was computed as the sum of all individual seafood subcategories. Again, the outliers in the ''all seafood'' category were adjusted downward to a value of its mean+3SD. Finally, a readjustment was carried out to reflect the fact that the overall ''all seafood'' rate was the sum of the individual seafood categories, proportionately allocated using the percentage of each subcategory in the ''all seafood''. All results in this report are based on values after the substitution of the outliers.
Hypothesis testing and statistical significance The main goal of this study is to report the estimated consumption rates. Some comparisons on the consumption rates across different groups of respondents were carried out. The statistical significance of difference by ethnicity, gender, and age was calculated. Due to the occurrence of right skewed distribution in the consumption rates, nonparametric methods, which are more robust against skewness, were used in the assessment of the statistical significance. When comparing consumption rates between or across groups, either the Wilcoxon-Mann-Whitney test or the KruskalWallis test was used, depending on the number of groups being compared (Fisher and van Belle, 1993) . In this report, Po0.05 is considered statistically significant, unless otherwise stated. Since there are many hypothesis tests and associated P-values, some results may be significant by chance alone. No formal adjustment of this ''multiple testing problem'' was used in this study. Interpretation of statistical significance should take into account the number of tests (P-values) performed in the area of comparison to the reader.
Means, standard errors, confidence interval, and percentiles The arithmetic mean (average) consumption rate (g/kg/day) was calculated for each ethnicity group, gender, age, and selection method (roster vs. volunteer). Nonconsumers of a specific seafood species were assigned a zero value in the computations. The observed standard error was also calculated. The 95% confidence interval on the mean for each ethnic group was constructed based on the Student's t-distribution. The median (50th percentile) and other percentile were also presented if with at least 10 respondents.
As stated earlier, 10 ethnicity groups of the AAPI community were included in this survey. Different weights (namely, proportions of the ethnic group) were applied to the mean for each ethnic group to get the average consumption rate for the entire AAPI community. The weighting scheme by population percentage took into account the underlying population structure of the AAPI community. Specifically, the average consumption rate for the entire AAPI community was calculated as
where x x i is the average for the ith group, and P i is the population percentage of that ethnic group in the AAPI community as reported in the 1990 census data (US Census Bureau, 1990) . The standard error of the average consumption rate for AAPI was then computed as
where varð x x i Þ is the observed variance for the ith group. The median and other percentiles were calculated for the entire AAPI community using a different weighting scheme. All observed consumption rates in a specific ethnic group were applied the same weight F the ratio of the population proportion (P i ) of the corresponding ethnicity and the number of the surveys (i.e., P i /n i ), with P i the population percentage of that ethnic group in the AAPI community and n i the number of survey respondents for the ith group. This weighting scheme for the percentiles took into account both the population proportion and the number of respondents in the sample. The median was then calculated as the sorted rates (from the lowest to the largest) that corresponded to the 50th percentile on the accumulated weights across all respondents (all weights add up to 1). Other percentiles were also obtained in the same manner as the median, using the combination of the sorted consumption rates and the accumulated weights.
The weighting was only applied in the calculation in the consumption rates for all 202 respondents combined. No weighting was used for the computation of rates by ethnicity, gender, age, or selection method (roster versus volunteer).
Results

Participation
Overall, 80% of those contacted for interview participated. Survey participation rates, however, differed between the volunteer and roster categories (Table 4) . Study participation was restricted to seafood consumers, but nonfish consumers among first-and second-generation AAPIs were rare as evidenced by disqualification rates for nonconsumption of fish: 0% for volunteers and 2% for roster participants.
Seafood Consumption Rates, Patterns and Fish Sources
Consumption rate for the first-and second-generation AAPI community All 202 respondents were fish consumers, only one person (0.5%) did not eat shellfish. Table 5 shows seafood consumption by seafood category. The predominant seafood consumed by AAPI was shellfish (45.9% of all seafood consumed). Within the category of ''finfish'', pelagic fish were most consumed. In total, 86 (43%) participants did not eat seaweed or kelp. Seaweed and kelp were consumed primarily within three ethnicity groups: Chinese (3.8 g/day), Japanese (11.8 g/day), and Korean (12.4 g/day).
In addition to the seafood listed in the questionnaire, survey respondents were asked to report other seafood types not listed in the survey. Substantial quantities of these ''miscellaneous seafood'' (Table 2) were consumed, much being canned or preserved fish.
Fish consumption rates were skewed considerably for all fish groups. The skewed distribution indicates that a few respondents had a larger consumption rate than other respondents. Because outliers had already been adjusted within each fish group (see Methodology section), these large consumption rates reflected the fact that some AAPI members were, indeed, ''higher'' consumers of seafood.
Consumption rate by ethnicity The number of participants for certain ethnic groups was quite small due to the large number of ethnicity groups involved and budget restraints. Because of the small number of respondents for some ethnic Tables 2 and 3 for species contained in each seafood category. All consumption rates in g/kg body weight/day. c 95% LCI=95% lower confidence interval bound; 95% UCI=95% upper confidence interval. The confidence interval was computed based on the Student's t-distribution. Rates were weighted across ethnic groups.
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groups, therefore, it is not feasible to provide an accurate estimate of the consumption rates for each ethnic group. Nevertheless, differences in the pattern of seafood consumption can be observed from the data.
The 10 ethnic groups did not consume seafood uniformly. There was a statistically significant difference (KruskalWallis test) in all individual seafood categories, and the aggregated categories of ''finfish'', ''all fish'', and ''all seafood'' among the 10 AAPI ethnic groups.
Members of the Vietnamese and Japanese communities had the highest overall consumption rate of ''all seafood'', averaging 2.63 (median 2.38 g/kg/day) and 2.18 g/kg/day (median 1.83 g/kg/day), respectively. The Mien, Hmong, and Samoan communities consumed the least amount of seafood. The average consumption rate of all seafood for Miens was 0.58 g/kg/day (median 0.29 g/kg/day), less than one-third of that of Vietnamese community. Hmong people consumed 0.59 g/kg/day (median 0.52 g/kg/day) and the Samoan community ate about 0.85 g/kg/day (median 0.88 g/ kg/day).
The Japanese community reported the largest consumption of anadromous fish, pelagic fish, and miscellaneous seafood. Members of Vietnamese community had the largest consumption of shellfish and freshwater fish of the ten ethnic groups. The Korean community consumed the most seaweed and kelp, followed by the Japanese and the Chinese.
Consumption rate by gender, age, and participant selection method The survey data showed that in general women ate slightly more seafood after adjusting for body weight, however, there was no statistically significant difference in the consumption rates between men and women for all the fish groups and the combined categories, after adjusting for body weight. Overall, people 55 years or older ate more seafood than people did in the other two age categories. However, the differences in the consumption rates of fish by age group were not statistically significant except for anadromous fish (P ¼ 0.001 Kruskal-Wallis Test.) The overall consumption rate of ''all seafood'' for volunteer category was slightly higher than that for people from roster lists in all finfish, all fish, and all seafood. Nevertheless, none of the differences was statistically significant.
Consumption by generation
In all, 89% of study participants were first-generation immigrants. Participants from Southeast Asian countries (Cambodian, Laotian, Mien, Hmong, and Vietnamese) were all first generation. Among the remaining ethnic groups 60% of Samoans, 69% of Japanese, 83% of Chinese, 87% of Filipino, and 95% of Koreans were first generation.
In general, first-generation AAPIs consumed more fish than the second-generation AAPIs in all the fish categories, except pelagic fish. The consumption rates are statistically different between the first and second generation in freshwater fish and shellfish.
Fish sources Respondents were asked to report the sources of seafood they consumed (grocery stores/street vendors; restaurants; harvested by self, family member or friend in KC, harvested outside KC). The main source of all forms of seafood consumed by the AAPI community was purchased from grocery stores, street vendors, or restaurants, ranging from a low of 79% to a high of 97% across types of seafood (see Table 6 ). The harvested portion of the consumed seafood by AAPI community members varied from a low 3% to a high of 21%, depending on the seafood type. The main harvest sites tended to be inside KC.
Overall, the harvested portion of the fish consumed by the AAPI community was less than a quarter of the total consumption; nevertheless, differences can be observed among the ethnic groups. Respondents in the Japanese, Chinese, Filipino, and Korean groups tended to consume purchased seafood. Members of the Mien and Laotian communities seemed to harvest seafood more often than other ethnic groups. Laotians, for example, harvested 43% of the bottom fish they consumed. Miens harvested more than half of anadromous fish, 100% of bottom fish, 86% of freshwater fish, and 34% of shellfish which they consumed. It should be noted that only ten Mien respondents were selected for this survey, and their overall seafood consumption rate was the lowest among all ethnic groups.
Seafood species consumed -The percentage of survey participants who consumed each seafood species and seaweed/kelp, as well as shellfish species are listed in Tables 2  and 3 , respectively. Salmon and tuna were the most frequently consumed finfish. More than 75% of respondents consumed shrimp, crab, and/or squid.
Seafood parts consumed Table 7 shows the percentages of time nonfillet portions of finfish are consumed by AAPI ethnic groups. For all survey participants, when finfish were eaten, the head, bones, eggs, and/or other organs were consumed 20% of the time. Fillet with skin was eaten 55% of the time (30% ''always'', 42% ''sometimes'' and 28% ''never''). This consumption habit was not uniform across ethnic groups. Vietnamese, Hmong, and Mien reported eating the fillet with skin more often than other AAPI ethnic groups. The consumption pattern of shellfish parts (excluding exoskeletons and shells) varied depending on the specific shellfish (Table 3) . Crabs were eaten whole 43% of the time (includes the meat and the hepatopancreas).
Preparation methods When finfish and shellfish were prepared (Table 8) by boiling, 33%/57% of the time the boiled water was thrown out, and 54%/42% of the time the boiled water was re-used either in cooking (36%/21%) or simply in drinking (18%/21%), respectively. Table 8 describes consumption habit differences among ethnic groups, but small numbers cloud the significance without further study.
Discussion
Participation Rates
As expected, participation rates among volunteers were high (96%), and somewhat lower in the roster group (67%).
Reasons for refusing the participation are unclear. Despite the different participation rates, seafood consumption rates between these groups did not differ significantly.
Potential Biases
A complete numeration and a random sampling of the targeted population were not feasible. To reduce potential coverage bias in the recruitment of respondents, a two-tier selection approach was employed (roster and volunteer). While this approach was not theoretically optimal for the coverage and selection of an unbiased sample of the targeted population it was designed to minimize possible bias in the selection of respondents. Approximately 50% of AAPI community organizations refused to share their membership rosters mainly related to confidentiality concerns. Characterization of this potential bias was not possible.
The survey was advertised as a ''dietary habits study'' to reduce the possibility that low or nonseafood consuming participants would de-select themselves. This bias would be most evident within the volunteer group, but no significant differences in consumption rates were observed between selection groups.
Long-term recall studies have potential for recall bias. We attempted to minimize this a number of ways (Krall et al., 1988; Hankin and Wilkins, 1994) . First, the CSC modified the questionnaire (Toy et al., 1996) to reflect the reality of seafood consumption and preparation patterns within the AAPI community. The questionnaire, models and species manual were focus group tested by AAPI group representatives, and revised as needed. Finally, survey administration, e.g. bilingual interviewers from the participant's ethnic group, was employed to maximize subject participation and candor.
The questionnaire specifically queried usual intake consumption rates for a total of 40 finfish and shellfish species, and participants could add additional species if consumed. Multiple estimations of consumption by a single respondent may overestimate consumption rates. The timing of survey administration (Spring and Fall) may have influenced consumption reporting for certain species; however, the survey was structured to query seafood consumption both ''in'' and ''out'' of season.
The 18 participants who consumed seafood at rates 43SD above the mean (outliers) in at least one seafood category (e.g. anadromous, freshwater, bottom, etc.) were evaluated in terms of: the quality of data they provided the interviewer, gender, ethnicity, and educational status. Interviewers rated 13 as providing data of ''high quality'' and 5 as ''generally reliable''. These were the two highest rating categories. Genders were equally represented. There were five Vietnamese, four Korean, three Filipino, two Chinese, two Japanese and two Laotian. Eight completed college and only two had less than a high school education.
To access the reliability of the responses, a telephone reinterview was carried out 1-4 months after the completion of the face-to-face survey. In all, 20 original respondents were randomly chosen to provide the information again on the consuming frequency of three species, fish sources, and the parts of finfish consumed. The comparison between the answers from the original survey and the reinterview indicated that there was substantial variation for each individual person. However, the majority (10 of the 12 questions probed) of the answers from the original survey and the reinterview were not significantly different for the 20 respondents as a group. This indicates even though variation may exist in the recall for an individual; nevertheless, the estimated consumption rates can be viewed as generally reliable when the AAPI community is treated as a group.
Prevalence of Seafood Consumption
This study was designed to quantify usual intake among AAPI seafood consumers. Seafood consumption may be almost universal within the AAPI community because of all prospective participants willing to participate in the ''dietary'' study as advertised, only 1% was disqualified because they did not eat seafood, (0% in the volunteer group, and 2% in the roster group). These data suggest that nonseafood consumers are rare in the AAPI community in KC.
Similarly, Nakamura et al. (2000) found that only 2% of 140 elderly Japanese women from rural Japan did not eat fish. Gordon et al. (2000) reported that 80% of first generation Koreans (n ¼ 193) in the US ate fish at least once per week and Chiang (1998) found that 87% of the Laotian community (n ¼ 229) surveyed in West Contra Costa County, California, ate seafood at least one time per month.
Seafood Consumption Rates
A consistent difference was noted between mean [117.2 g/day F uses the average weight (62 kg) of all survey participants] and median (89 g/day) seafood consumption rates even when consumption rates for the highest consumers (outliers) were corrected to 3SD above the mean. These data suggest that there is a subset of AAPIs who have very high rates of seafood consumption. For example, consumption at the 90th percentile rate would be 242 g/day or 7.8 ounces of ''all seafood'' per day. These high rates may be explained by the more recent immigration status of 89% of participants. Duration of residence in a new country measured either from date of immigration (recent immigrants) or generational status (e.g. first, second, third generation) has been reported to affect meal and eating practices in AAPIs (Crane and Green, 1980; Weicha et al., 1994; Lee et al., 1999; Kudo et al., 2000) .
The few multiethnic AAPI seafood consumption surveys that have been completed in the United States are not directly comparable with ours because of methodological differences. Javitz (1980 Javitz ( ) used 1973 Javitz ( -1974 National Purchase Dietary data to calculate a mean per capita seafood (fresh/estuarine/ marine) consumption rate for ''Orientals'' (21 g/day). Three surveys conducted among AAPI fishermen fishing in San Francisco Bay, Santa Monica Bay, and Los Angeles reported median seafood consumption rates of 43, 21, and 71 g/day, respectively (Puffer et al., 1982; Allen et al., 1996; Wong, 1997) . These studies documented self-harvested seafood consumption rates from specific fishing sites over varying periods of time (7 days, 4 weeks and ''usual intake'' per year, respectively).
There is also a sparsity of ethnic group specific studies. Iso et al. (1989) reported ''all fish'' (excludes seaweed and kelp) consumption rates among 29 rural and 34 urban Japanese residing in Japan; 37 Japanese Americans residing in Minneapolis, Minnesota at least 5 years (30% being first generation); and 35 Caucasian Americans. He used a habitual fish intake method that was estimated from reports of frequency and average portion size of seafood consumed during the past 1 month. Average ''all fish'' consumption rates for these groups were 124.9, 70.8, 45.7, and 32 .2 g/day, respectively. The average ''all fish'' consumption rate for the 29 Japanese participants (69% being first generation) in our study was 123.5 g/day. Survey method variation, a ''per capita'' design sample (Iso et al., 1989) better availability of seafood in Seattle, and more first-generation participants in our survey may account for some differences noted between studies. Kromhout et al. (1989) quantitated ''fish'' consumption through home observers in two villages, one in Japan's interior (93g/day; n ¼ 24) F the other on Japan's coastline (207 g/day, n ¼ 9). Crombi et al. (1987) reported Japanese ''fish'' consumption between 1967 and 1969 to be about 100 g/day.
In this survey Vietnamese (n ¼ 26) had the highest ''all seafood'' consumption rate (mean 161.1 g/day and median 148 g/day). Consumption data for Vietnamese and other AAPI ethnic groups cited in the scientific literature are not directly comparable. Nevertheless, Crane and Green (1980) described 260 Vietnamese families in northern Florida as eating fish 4 times/week in Vietnam versus 2.2 times/week in the U.S. Among 134 first-generation Vietnamese high school students who completed daily food reports (Weicha et al., 1994) , fish and/or shellfish were consumed one or more times/week by 94% of respondents; two to three times/week by 88% and at least once daily by 29%.
Hmong (n ¼ 30) who fished the Mississippi River near Minneapolis averaged 3.373.0 fish meals/month (selfharvested during summer months) (Shubat et al., 1996) . Fish was eaten one or more times/week by 34%; one time/ week by 35%; less than one time/week by 15%; and zero times/week by 16% of Samoans (n ¼ 204) living in American Samoa (recall of diet over last 1 month) (American Samoa, 1995) .
The average adult body weight of participants in this study was 62 kg. The body weight assumption is important. For instance, the US EPA AWQC human health methodology default recommendation for average intake rate for the general adult population is 17.5 g/day (70 kg BW), or 0.25 g/ kg/day. In this study, 0.25 g/kg/day is below the 10th percentile of all survey participants.
Seafood Sources
Our survey participants obtained seafood mainly at grocery stores, street vendors, or from restaurants, with harvesting by self, family or friend being used less often. While this suggests that the majority of seafood is obtained from ''commercial'' sources, their suppliers may be individuals who sell their selfharvested seafood. Chiang's (1998) study suggests that smaller markets and street vendors may be the source of a large percentage of seafood. She reported that 50% of the Laotian community used large markets (e.g., Lucky, Costco, and Safeway), 57% small markets, 55% a fisher person/fish truck/ farmers' market, and 54% harvested (self/family/friend).
We found that self-harvested seafood comprised less than one-quarter of the total consumption; nevertheless, differences were observed among the ethnic groups. Members of the Mien community seem to self-harvest seafood more often than other ethnic groups even though their total seafood consumption was the lowest of all surveyed ethnic groups. Cultural traditions may play a role because Mien emigrated from the rural highland areas of Laos (Gilman et al., 1992) where harvested fish consumption might not be as customary. In addition, the relative expense of fish in stores may be a factor because 60% of our Mien participants (n ¼ 10) lived below the Federal Poverty Limit (Federal Register, 1997) .
Other researchers reported self-harvesting to be prevalent in the Hmong community. Ikeda et al.. (1991) found that over 50% of immigrant, low income Hmong homemakers (n ¼ 205) in a California survey reported that their husbands occasionally caught fish and brought them home to eat. Hutchinson and Kraft (1994) reported that 58% of Hmong surveyed in Green Bay, Wisconsin fished.
Seafood Species and Tissue Parts Consumed
AAPIs consume a wide variety of seafood species and tissue parts. These seafood, depending on their feeding and habitat characteristics and the tissue parts ultimately consumed, pose varying chemical contaminant risks to AAPIs. Eating the fillet with skin is clearly a common practice in the AAPI community. Chiang (1998) determined that of Laotian community members (N ¼ 229) who had ever fished in San Francisco Bay (n ¼ 88), 76% ''always'' ate the fillet with skin, 23% ''sometimes'' ate the skin, and 1% ''never'' ate the skin. Among all our study participants, 30% ''always'' ate the fillet with skin, 42% ''sometimes'', and 28% ''never''. Consumption of fillet with skin appeared to vary with ethnicity, but interpretation is difficult because of the small numbers (Table 7) .
Eating the head, bone, eggs and/or organs is also common. We found that these parts were eaten 20% of the time (8% of participants said ''always'', and 36% ''sometimes''). Unfortunately our data cannot determine which of these body parts are eaten more frequently. Salmon eggs were consumed by 27% of participants and other types of fish eggs by 10%. This is similar to Chiang's findings that ''organs'' were ''always'' consumed by 6% and ''sometimes'' consumed by 41%. Wong (1997) found that 98% of 228 mixed race fishermen residing near San Francisco Bay (36% Asian, 24% Caucasian, 14% Latino, 12% African American, 7% mixed race, 2% Pacific Islander) consumed ''nonfillet parts'' of perch.
Crab hepatopancreas was eaten 43% of the time. It has a high fat content (about 15-20%) compared to the rest of the crabmeat and accordingly contains higher levels of organochlorine contamination (Matter, 1994; Johansen et al., 1996) . Other consumption habits, e.g. consuming whole mussels or clams as well as cooking fluids, may create AAPI seafood consumption risks that differ from the general US population.
Conclusions
Accurate and successful scientific studies within the AAPI community require the full participation of the AAPI community at all stages: concept, study design, implementation and data analysis. Many recent immigrants are refugees and come from countries where the government and outsiders are not viewed as friends. In order to maximize data accuracy and community participation survey instruments must be culturally appropriate, and researchers must partner with community-based groups that actually conduct the fieldwork.
In our study, first-and second-generation AAPI community members, on average, consume greater amounts of seafood than EPA estimates of the US National consumption rate (US Department of Agriculture, 1990) , and average rates published in the US EPA Exposure Factors Handbook (USEPA, 1997). A pattern of eating seafood tissue parts other than meat fillets was also discovered, though quantization of specific part consumption needs further evaluation. AAPI-specific risk assessments should consider these consumption rates and patterns.
The ethnic group specific data generated in this study is useful to identify information needs, but it is based upon relatively small group numbers. Data for individual ethnic groups should be used with caution for regulatory or risk assessment purposes without additional verification. Further study of AAPI community seafood acquisition habits, specific tissue parts consumed, and preparation methods are important, particularly for members of the Hmong, Laotian, Mien, and Vietnamese communities because our data suggest that they may have higher health risks if seafood is contaminated with toxic chemicals.
